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Variation of Closed-Loop Poles vs. a Design Gain

(nts)
r(t) _1—
T >k M o
e
(< bte) e
o mR7 =
=/ I+ [< Gus)
The closed—}a{ﬁansfer function is (
k ) (
2
T(s) = Y(s) _ (s+ a) _ k2 | g\
R(s) k (s+a)“+k ——
1+ > -
(s+ a) \[
| —a +WK g
5 TL k2o, J (

n>0 — = 7k




How the poles vary with k without ever finding the actual roots?



Root Locus Method
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Rules for Sketching Root Loci (Rules A — F) . WL a“)
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Rule E — asymptotes

When s—«, how does the locus look like at infinity?

Rule E: Branches of root locus at co have phase 74| l‘} &9 ( o Cs) )
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Rule F — jw-crossings
\/Do the branches of the root locus cross the imaginary axis jw-axis, i.e., closed lgop poles
transitioned from Left Half Plane (stability) to Right Half Plane (instability)?

a(jw) + Kb(jw) = 0.

Use the Routh test to first determine the €rifical value of Kwhen the characteristic polynomial is
about to become unstable. Then plug this K back into the above equation to solve for jwcrossings.
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Rule C:
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